and (2) a lowering of water levels or hydrostatic pressures in some areas surrounding the mines.
Effects During Active Mining Operations
A mine, whether surface or underground, acts much like a large-diameter well because any water encountered is removed by pumping or gravity flow. Potentiometric surfaces will be affected, and a "cone of depression" usually will develop around the mine. The exact dimensions of the depressed zone will be a function of several factors, including the position of the mine within the ground-water flow system, hydraulic conductivity, and storage capacity of the penetrated aquifer (s).
Many mines operate along coal-bed outcrops or subcrops. Such mines disturb the "edges" of ground-water flow systems: areas of natural ground-water recharge or discharge. Natural hydrostatic pressures are not great in these areas, and the resultant inflow rates to mines are correspondingly small. The excavations gradually reduce the lateral extent of the aquifers, and hydrostatic pressures adjust slowly to the new conditions. Most influent water to surface mines in these places consists of intercepted ground water, because mine excavations are expanded too slowly to induce significant flow from storage. Hydrostatic-pressure declines, or well-water-level declines, associated with such gradual releases of ground water from storage are also very gradual and commonly are not perceptible more than a hundred meters from the pits. Influent rates to surface mines along aquifer outcrops or subcrops are so low that most cuts are dried by evaporation, and water levels in nearby wells are only slightly affected by the extremely slow rates of storage depletion. Exceptions occur where disturbed aquifers such as alluvium and clinker have abnormally high hydraulic conductivities. Because of their high conductivities, saturated alluvium or clinker can provide enough mine inflow that dewatering of pits or of areas adjacent to pits can become serious operational problems. However, the large volumes of influent do not generate correspondingly extreme water-level or hydrostatic-pressure declines because storage capacities of these materials are usually several powers of ten greater than those of the bedrock aquifers and because the affected area is relatively small.
Mines that penetrate the interior parts of ground-water flow systems cause effects considerably different from those of mines along aquifer outcrops. Pre-mining hydrostatic pressures in such aquifers are much greater and storage coefficients are generally very low; therefore, declines of water levels in wells can occur over distances of several kilometers from the pits. Rates of mine influent that must be pumped to surface watercourses are also greater than those at mines along outcrops but generally are not great enough to cause operational problems. Exceptionally higher inflow rates sometimes occur when pits encounter areas of lineaments of abnormally high hydraulic